
Capital Budgeting

Financial Appraisal of
Investment Projects

Don Dayananda,

Richard Irons, Steve Harrison,

John Herbohn and Patrick Rowland



PUBLISHED BY THE PRESS SYNDICATE OF THE UNIVERSITY OF CAMBRIDGE

The Pitt Building, Trumpington Street, Cambridge, United Kingdom

CAMBRIDGE UNIVERSITY PRESS

The Edinburgh Building, Cambridge CB2 2RU, UK
40 West 20th Street, New York, NY 10011-4211, USA
477 Williamstown Road, Port Melbourne, VIC 3207, Australia
Ruiz de Alarcón 13, 28014 Madrid, Spain
Dock House, The Waterfront, Cape Town 8001, South Africa

http://www.cambridge.org

C© Don Dayananda, Richard Irons, Steve Harrison, John Herbohn and Patrick Rowland 2002

This book is in copyright. Subject to statutory exception
and to the provisions of relevant collective licensing agreements,
no reproduction of any part may take place without
the written permission of Cambridge University Press.

First published 2002

Printed in the United Kingdom at the University Press, Cambridge

TypefaceTimes Roman 10/13 pt SystemLATEX2ε [TB]

A catalogue record for this book is available from the British Library

Library of Congress Cataloguing in Publication data

Capital budgeting: financial appraisal of investment projects / Don Dayananda ... [et al.].
p. cm.

Includes bibliographical references and index.
ISBN 0 521 81782 X (hb) – ISBN 0 521 52098 3 (pb)
1. Capital budget. 2. Capital investments. I. Dayananda, Don.
HG4028.C4 C346 2002
658.15′242 – dc21 2002019249

ISBN 0 521 81782 X hardback
ISBN 0 521 52098 3 paperback



Contents

List of figures pagexiii
List of tables xiv
Preface xvii

1 Capital budgeting: an overview 1
Study objectives 2
Shareholder wealth maximization and net present value 3
Classification of investment projects 4
The capital budgeting process 5
Organization of the book 9
Concluding comments 10
Review questions 11

2 Project cash flows 12
Study objectives 14
Essentials in cash flow identification 14
Example 2.1 15
Example 2.2 16
Asset expansion project cash flows 23
Example 2.3. The Delta Project 27
Asset replacement project cash flows 31
Example 2.4. The Repco Replacement Investment Project 32
Concluding comments 34
Review questions 35

3 Forecasting cash flows: quantitative techniques and routes 37
Study objectives 39
Quantitative techniques: forecasting with regression analysis;

forecasting with time-trend projections; forecasting using
smoothing models 39

v



vi Contents

More complex time series forecasting methods 49
Forecasting routes 51
Concluding comments 52
Review questions 53

4 Forecasting cash flows: qualitative or judgemental techniques 55
Study objectives 56
Obtaining information from individuals 56
Using groups to make forecasts 60
The Delphi technique applied to appraising forestry projects 64
Example 4.1. Appraising forestry projects involving new species 65
Example 4.2. Collecting data for forestry projects involving new

planting systems 66
Scenario projection 69
Example 4.3. Using scenario projection to forecast demand 70
Concluding comments: which technique is best? 71
Review questions 73

5 Essential formulae in project appraisal 74
Study objectives 75
Symbols used 75
Rate of return 76
Example 5.1 76
Note on timing and timing symbols 76
Future value of asinglesum 77
Example 5.2 77
Example 5.3 78
Present value of asinglesum 78
Example 5.4 78
Example 5.5 79
Future value of aseriesof cash flows 79
Example 5.6 79
Present value of aseriesof cash flows 80
Example 5.7 80
Example 5.8 80
Present value when the discount rate varies 81
Example 5.9 81
Present value of an ordinary annuity 81
Example 5.10 82
Present value of a deferred annuity 83
Example 5.11 83
Example 5.12 83



Contents vii

Perpetuity 84
Net present value 85
Example 5.13 85
Net present value of an infinite chain 85
Internal rate of return 86
Example 5.14 86
Loan calculations 87
Example 5.15 87
Loan amortization schedule 89
Concluding comments 89
Review questions 90

6 Project analysis under certainty 91
Study objectives 92
Certainty Assumption 92
Net present value model 93
The net present value model applied 95
Other project appraisal methods 96
Suitability of differentproject evaluation techniques 97
Mutual exclusivity and project ranking 102
Asset replacement investment decisions 108
Project retirement 109
Concluding comments 111
Review questions 111

7 Project analysis under risk 114
Study objectives 115
The concepts of risk and uncertainty 115
Main elements ofthe RADR and CE techniques 116
The risk-adjusted discount rate method 118
Estimating the RADR 118
Estimating the RADR using the firm’s cost of capital 119
Example 7.1. Computation of the WACC for Costor Company 120
Estimating the RADR using the CAPM 120
The certainty equivalent method 126
Example 7.2. Computing NPV using CE: Cecorp 127
The relationship between CE and RADR 128
Example 7.3. Ceradr Company investment project 128
Comparison of RADR and CE 129
Concluding comments 130
Review questions 130



viii Contents

8 Sensitivity and break-even analysis 133
Study objectives 133
Sensitivity analysis 134
Procedures in sensitivity analysis 135
Sensitivity analysis example: Delta Project 135
Developing pessimistic and optimistic forecasts 138
Pessimistic and optimistic forecasts of variable values for the

Delta Project example 141
Applying the sensitivity tests 144
Sensitivity test results 145
Break-even analysis 149
Break-even analysis and decision-making 150
Concluding comments 150
Review questions 151

9 Simulation concepts and methods 153
Study objectives 154
What is simulation? 154
Elements of simulation models for capital budgeting 156
Steps in simulation modelling and experimentation 158
Risk analysis or Monte Carlo simulation 162
Example 9.1. Computer project 163
Design and development of a more complex simulation model 171
Example 9.2. FlyByNight project 171
Deterministic simulation of financial performance 175
Example 9.3. FlyByNight deterministic model 175
Stochastic simulation of financial performance 177
Example 9.4. FlyByNight stochastic simulation 177
Choice of experimental design 179
Advantages and disadvantages of simulation compared with other

techniques in capital budgeting 179
Concluding comments 180
Review questions 180
Appendix: Generation of random variates 181

10 Case study in financial modelling and simulation of a
forestry investment 185
Study objectives 185
Key parameters for forestry models 186
Sources of variability in forestry investment performance 187
Methods of allowing for risk in the evaluation of forestry investments 189
Problems faced in developing forestry financial models 190
Developing a financial model: a step-by-step approach 191



Contents ix

Example 10.1. Flores Venture Capital Ltd forestry project 192
Comparing forestry projects of different harvest rotations 199
Example 10.2. FVC Ltd: comparison of one-stage and two-stage

harvest options 199
Risk analysis or Monte Carlo analysis 200
Example 10.3. Simulation analysis of FVC Ltd forestry project 200
Concluding comments 202
Review questions 203

11 Resource constraints and linear programming 204
Study objectives 206
LP with two decision variables and three constraints 206
Example 11.1. Roclap: product mix problem 206
Investment opportunities and by-product constraints 212
Example 11.2. Capital rationing problem 212
LP and project choice 214
Example 11.3. Project portfolio selection problem 215
Concluding comments 217
Review questions 217

12 More advanced linear programming concepts and methods 219
Study objectives 219
Basic LP assumptions and their implications for capital budgeting 220
Expanding the number of projects and constraints 221
Example 12.1. Power generator’s decision problem 222
Indivisible investments and integer activity levels 224
Example 12.2. Resort development problem 225
Borrowing and capital transfers 226
Example 12.3. Borrowing and capital transfer problem 226
Contingent or dependent projects 228
Example 12.4. Infrastructure problem 228
Mutually exclusive projects 229
Example 12.5. Sports gear problem 230
Some other LP extensions for capital budgeting 231
Concluding comments 233
Review questions 234

13 Financial modelling case study in forestry project evaluation 236
Study objectives 237
Forestry evaluation models: uses and user groups 237
Financial models available to evaluate forestry investments 238
The Australian Cabinet Timbers Financial Model (ACTFM) 239
Review of model development and design options 246



x Contents

Concluding comments 249
Review questions 250

14 Property investment analysis 251
Study objectives 252
Income-producing properties 252
Example 14.1. Property cash flows from the industrial property 256
Example 14.2. Equity cash flows before tax from the industrial property 258
Example 14.3. Equity cash flows after tax from the industrial property 261
Corporate real estate 263
Example 14.4. Acquiring the industrial property for operations 263
Example 14.5. Leasing or buying the industrial property for operations 266
Development feasibility 268
Example 14.6. Initial screening of an industrial building project 268
Example 14.7. Project cash flows from a property development 270
Example 14.8. Equity cash flows from the development project 271
Concluding comments 272
Review questions 272

15 Forecasting and analysing risks in property investments 274
Study objectives 275
Forecasting 275
Example 15.1. Forecasting operating cash flows for the industrial

property 278
Example 15.2. Forecasting resale proceeds for the industrial property 283
Example 15.3. Forecasting development cash flows for a

residential project 285
Risk analysis 288
Example 15.4. Net present value of the industrial property – sensitivity

analysis 289
Example 15.5. Overbuilding for the industrial property – scenario

analysis 290
Example 15.6. Development risks – Monte Carlo (risk) simulation 293
Concluding comments 293
Review questions 295

16 Multinational corporations and international project appraisal 297
Study objectives 298
Definition of selected terms used in the chapter 298
The parent’s perspective versus the subsidiary’s perspective 299
Example 16.1. Garment project 301
Exchange rate risk 303
Country risk 304



Contents xi

A strategy to reduce a project’s exchange rate and country risks 305
Other country risk reduction measures 309
Incorporating exchange rate and country risk in project analysis 310
Concluding comments 311
Review questions 311

References 313
Index 316



Figures

1.1 Corporate goal, financial management and capital budgeting page2
1.2 The capital budgeting process 5
3.1 Forecasting techniques and routes 39
4.1 Major steps in the survey and data analysis process 57
4.2 A simple model for appraising investment in forestry projects 64
4.3 Modified extract of survey form used in stage 1 of Delphi

survey in Example 4.1 66
6.1 Net present value profiles for projects A and B 100
7.1 Main features of RADR and CE techniques 117
8.1 Project NPV versus unit selling price 148
8.2 Project NPV versus required rate of return 148
8.3 Project NPV versus initial outlay 148
9.1 Cumulative relative frequency curve for NPV of computer project 169

10.1 NPV and LEV profiles of FVC Ltd forestry investment 197
10.2 Cumulative relative frequency distribution for forestry

investment for FVC Ltd 202
11.1 Graphical solution to the product mix problem 207
11.2 Product mix problem: iso-contribution lines and optimal product mix 208
13.1 Schematic representation of the structure of the ACTFM 240
13.2 ACTFM: example of plantation output sheet 242
13.3 Prescriptive costs sheet 244
13.4 Costs during plantation sheet 244
13.5 Annual costs sheet 244
15.1 Trend in industrial rents per square metre 281
15.2 Distribution of possible net present values 294
16.1 A strategy for an MNC to reduce a host country project’s

exchange rate and country risks 306

xiii



Tables

2.1 Delta Corporation’s historical sales page27
2.2 Delta Project: cash flow analysis 28
2.3 Repco Replacement Investment Project: initial investment 33
2.4 Repco Replacement Investment Project: incremental operatingcashflows 33
2.5 Repco Replacement Investment Project: terminal cash flow 34
2.6 Repco Replacement Investment Project: overall cash flow 34
3.1 Desk sales and number of households 40
3.2 Desk sales, number of households and average household income 43
3.3 Household and income projections, 2002–2006 44
3.4 Desk sales forecastsusing two-variable and multiple regressions 44
3.5 Desk sales forecasts using time-trend regression 46
3.6 Hypothetical sales data and calculation of simple moving average 47
3.7 Forecasts using exponential smoothing model 49
3.8 Ticket sales, households and household income 54
4.1 Planting and harvesting scenario for a maple and messmate mixture 67
4.2 Estimates of model parameters for a maple and messmate mixed plantation 68
5.1 First three months of a loan amortization schedule 89
6.1 Delta Project: annual net cash flow 95
6.2 Cash flows, NPV and IRR for projects Big and Small 103
6.3 Cash flows, NPV and IRR for projects Near and Far 104
6.4 Cash flows, NPV and IRR for projects Short and Long 104
6.5 Replication chain cash flows as an annuity due 105
6.6 Cash flows within timed replication chains 107
6.7 Calculated individual NPVs for various replication cycle

lengths within a chain 108
6.8 Calculated total NPVs for perpetual replacement over various

replication cycle lengths within a chain 109
6.9 Repco Replacement Investment Project: incremental cash flows 109

6.10 Cash flow forecasts for various retirement lives 110
6.11 Operational cash flows 112
7.1 Stock-market index Value and Delta Company share price 122

xiv



List of tables xv

7.2 Stock-market index and share price returns 123
7.3 Cecorp: CE coefficients and cash flows 127
7.4 CapmBeta Company stock returns and stock-market index returns 131
7.5 CapmBeta Company: forecasted project cash flows 131
8.1 Pessimistic, most likely and optimistic forecasts 144
8.2 Results of sensitivity tests 145
9.1 Computer project: pessimistic, modal and optimistic values for selected

cash flow variables 164
9.2 Computer project: random numbers and generated values under

triangular distributions for the four stochastic variables 167
9.3 Computer project: Annual net cash flows and NPVs for first five replicates 168
9.4 Computer project: ordered NPVs and cumulative relative frequencies 168
9.5 FlyByNight: parameters of the basic model 173
9.6 FlyByNight: output from the basic model simulation run 174
9.7 FlyByNight: NPV levels from the deterministic simulation 176
9.8 FlyByNight: NPV estimates for individual replicates

and mean of replicates 178
9A.1 Probability distribution of number of tickets sold 182
9A.2 Cumulative probability distribution of number of tickets sold,

and ranges of random numbers 183
10.1 Sources of risk in farm forestry 188
10.2 FVC Ltd forestry project: Main cash categories and predicted timing 193
10.3 FVC Ltd forestry project: Cash outflows and timing associated with

a two-species plantation 194
10.4 Estimated cash inflows for 1,000 ha plantation 195
10.5 NPV calculations for FVC Ltd forestry project 196
10.6 FVC Ltd forestry project: parameters selected for sensitivity analysis 198
10.7 NPVs for FVC Ltd forestry investment 198
10.8 Impact of harvesting all trees at year 34 compared with the

two-stage harvest in Example 10.1 200
10.9 Calculation of random values used in NPV calculations 201
11.1 Initial tableau for the product mix problem 209
11.2 Revised LP tableau after solution for the product mix problem 211
11.3 Sensitivity report for the product mix problem 211
11.4 LP tableau after solution for the capital rationing problem 214
11.5 Sensitivity report for the capital rationing problem 214
11.6 NPVs, cash outflows and available capital in the project portfolio

selection problem 215
11.7 LP model for the project portfolio selection problem 216
12.1 Power generator’s decision problem: alternative technologies 222
12.2 LP tableau for power generator problem after solution 223
12.3 LP tableau and optimal plan for property developer decision problem 226
12.4 Property developer decision problem: alternative solution methods 226



xvi List of tables

12.5 Tableau after solution for borrowing and capital transfer problem 227
12.6 Tableau with solution for coal-miner’s example 229
12.7 Tableau and solution for sports gear problem 230
12.8 Capital expenditure for alternative hotel designs 235
13.1 Estimated harvest ages, timber yields and timber prices for

eucalypt and cabinet timber species in North Queensland 243
13.2 Modelling options for forestry investments 247
14.1 Operating cash flows before tax 253
14.2 Property cash flows before tax 257
14.3 Equity cash flows before tax 259
14.4 Equity cash flows after tax (an Australian example) 262
14.5 Evaluating moving to new premises 265
14.6 The costs of leasing or buying 267
14.7 Preliminary analysis of a property development 269
14.8 Project cash flows from a property development 270
14.9 Equity cash flows from a property development 271
15.1 Forecasting rent from leased properties 278
15.2 Lease rent for the industrial property 279
15.3 Industrial property market statistics 280
15.4 Operating cash flows for the industrial property 282
15.5 Property cash flows before tax for the industrial property 284
15.6 Development project cash flows before tax 286
15.7 Sensitivity table for net present value 290
15.8 Cash flows and returns from contrasting scenarios 291
15.9 Monte Carlo simulation of office development 292
15.10 Lease terms for suburban office building 295
15.11 Market data for suburban offices 295
16.1 Analysis of the proposed garment project 302



1 Capital budgeting: an overview

Financial management is largely concerned withfinancing, dividendandinvestmentdeci-
sions of the firm with some overall goal in mind. Corporate finance theory has developed
around a goal of maximizing the market value of the firm to its shareholders. This is also
known as shareholder wealth maximization. Although variousobjectives or goals are pos-
sible in the field of finance, the most widely accepted objective for the firm is to maximize
the value of the firm to its owners.
Financing decisions deal with the firm’s optimalcapital structure in terms of debt and

equity. Dividend decisions relate to the form in which returns generated by the firm are
passed on to equity-holders. Investment decisions deal with theway funds raised in financial
markets are employed in productive activities to achieve the firm’s overall goal; in other
words, how much should be invested and what assets should be invested in. Throughout
this book it is assumed that the objective of the investment or capital budgeting decision is
to maximize the market value of the firm to its shareholders. The relationship between the
firm’s overall goal, financial management and capital budgeting is depicted in Figure 1.1.
This self-explanatory chart helps the reader to easily visualize and retain a picture of the
capital budgeting function within the broader perspective of corporate finance.
Funds are invested in both short-term and long-term assets. Capital budgeting is primar-

ily concerned withsizableinvestments inlong-termassets. These assets may be tangible
items such as property, plant or equipment or intangible ones such as new technology,
patents or trademarks. Investments in processes such as research, design, development and
testing – through which new technology and new products are created –may also be viewed
as investments in intangible assets.
Irrespective of whether the investments are in tangible or intangible assets, a capital

investment project can be distinguished from recurrent expenditures by two features. One
is that such projects are significantlylarge. The other is that they are generallylong-lived
projects with their benefits or cash flows spreading over many years.
Sizable, long-term investments in tangible or intangible assets have long-term conse-

quences. An investment todaywill determine the firm’s strategic positionmany years hence.
These investments also have a considerable impact on the organization’s future cash flows
and the risk associated with those cash flows. Capital budgeting decisions thus have a long-
range impact on the firm’s performance and they are critical to the firm’s success or failure.

1



2 Capital Budgeting

Investment
decision

Long-term
investments

Short-term
investments

CAPITAL BUDGETING

Financing
decision

Dividend
decision

GOAL OF THE FIRM

Maximize shareholder wealth or value of the firm

Figure 1.1. Corporate goal, financial management and capital budgeting.

As such, capital budgeting decisions have a major effect on the value of the firm and its
shareholder wealth. This book deals with capital budgeting decisions.
This chapter defines the shareholder wealth maximization goal, defines and distinguishes

three types of investment project on the basis of how they influence the investment decision
process, discusses the capital budgeting process and identifies one of the most crucial
and complex stages in the process, namely, the financial appraisal of proposed investment
projects. This is also known as economic or financial analysis of the project or simply as
‘project analysis’. This financial analysis is the focus of this book.
Actual project analysis in the real world involves voluminous, tedious, complex and

repetitive calculations and relies heavily on computer spreadsheet packages to handle these
evaluations. Throughout this book, Excel spreadsheets are used to facilitate and supplement
various calculation examples cited. These calculations are provided in workbooks on the
Cambridge University Press website. Those workbooks are identified at the relevant places
in the text.

Study objectives

After studying this chapter the reader should be able to:

� define the capitalbudgeting decision within the broader perspective offinancial manage-
ment

� describe how the net present value contributes to increasing shareholder wealth
� classify investment projects on the basis of how they influence the investment decision
process
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� sketch out a broad overview of the capital budgeting process
� identify the financial appraisal of projects as one of the critically important and complex
stages in the capital budgeting process

� appreciate the importance of using computer spreadsheet packages such as Excel for
capital budgeting computations

� gain a broad overview of how the material in this book is organized.

Shareholder wealth maximization and net present value

The efficiency of financial management is judged by the success in achieving the firm’s
goal. The shareholder wealth maximization goal states that management should endeavour
to maximize the net present (or current) value of the expected future cash flows to the
shareholders of the firm.Net present valuerefers to the discountedsumof the expected
net cash flows. Some of the cash flows, such as capital outlays, are cash outflows, while
some, such as cash proceeds from sales, are cash inflows. Net cash flows are obtained by
subtracting a given period’s cash outflows from that period’s cash inflows. Thediscount
rate takes into account thetimingandrisk of the future cash flows that are available from
an investment. The longer it takes to receive a cash flow, the lower the value investors place
on that cash flow now. The greater the risk associated with receiving a future cash flow, the
lower the value investors place on that cash flow.
The shareholder wealth maximization goal, thus, reflects themagnitude, timingandrisk

associatedwith the cash flows expected to be received in the future by shareholders. In terms
of the firm’s objective, shareholder wealth maximization has been emphasized because this
book has a corporate focus.
For a simplified case where there is only one capital outlay which occurs at the beginning

of the first year of the project, the net present value (NPV) is calculated by subtracting this
capital outlay from the present value of the annual net operating cash flows (and the net
terminal cash flows). If the capital outlay occurs only at the beginning of the first year of
the project then it is already a present value and it is not necessary to discount it any further.
The formula for the NPV in such a simplified situation is:

NPV=
n∑

t =1

Ct

(1+ r )t
−CO

whereCO is the capital outlay at the beginning of year one (or wheret=0), r is the discount
rate andCt is the net cash flow at end of yeart.
For example, suppose project Alpha requires an initial capital outlay of $900 and will

have net cash inflows of $300, $400 and $600 at the end of years 1, 2 and 3, respectively.
The discount rate is 8% per annum. The net present value is:

NPV= 300

(1.08)
+ 400

(1.08)2
+ 600

(1.08)3
− 900= 197.01

Project Alpha will add $197.01 to the firm’s value.
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Classification of investment projects

Investment projects can be classified into three categories on the basis of how they influence
the investment decision process: independent projects, mutually exclusive projects and
contingent projects.
An independent projectis one the acceptance or rejection of which does not directly

eliminate other projects from consideration or affect the likelihood of their selection. For
example, management may want to introduce a new product line and at the same time may
want to replace a machine which is currently producing a different product. These two
projects can be consideredindependently of each other if there are sufficient resources to
adopt both, provided theymeet thefirm’s investment criteria. Theseprojects canbeevaluated
independently and a decision made to accept or reject them depending upon whether they
add value to the firm.
Two ormore projects that cannot be pursued simultaneously are calledmutually exclusive

projects– the acceptance of one prevents the acceptance of the alternative proposal. There-
fore,mutually exclusive projects involve ‘either-or’ decisions – alternative proposals cannot
be pursued simultaneously. For example, a firm may own a block of land which is large
enough to establish a shoe manufacturing business or a steel fabrication plant. If shoe
manufacturing is chosen the alternative of steel fabrication is eliminated. A car manufac-
turing company can locate its manufacturing complex in Sydney, Brisbane or Adelaide. If
it chooses Adelaide, the alternatives of Sydney and Brisbane are precluded.
Mutually exclusive projects can be evaluated separately to select the one which yields

the highest net presentvalue to thefirm. The early identification of mutuallyexclusive
alternatives is crucial for a logical screening of investments. Otherwise, a lot of hard work
and resources can be wasted if two divisions independently investigate, develop and initiate
projects which are later recognized to be mutually exclusive.
A contingent projectis one the acceptance or rejection of which is dependent on the

decision to accept or reject one or more other projects. Contingent projects may be com-
plementary or substitutes. For example, the decision to start a pharmacy may be contingent
upon a decision to establish a doctors’ surgery in an adjacent building. In this case the
projects are complementary to each other. The cash flows of the pharmacy will be enhanced
by the existence of a nearby surgery and conversely the cash flows of the surgery will be
enhanced by the existence of a nearby pharmacy.
In contrast, substitute projects are ones where the degree of success (or even the suc-

cess or failure) of one project is increased by the decision to reject the other project.
For example, market research indicates demand sufficient to justify two restaurants in
a shopping complex and the firm is considering one Chinese and one Thai restaurant.
Customers visiting this shopping complex seem to treat Chinese and Thai food as close
substitutes and have a slight preference for Thai food over Chinese. Consequently, if
the firm establishes both restaurants, the Chinese restaurant’s cash flows are likely to
be adversely affected. This may result in negative net present value for the Chinese
restaurant. In this situation, the success of the Chinese restaurant project will depend
on the decision to reject the Thai restaurant proposal. Since they are close substi-
tutes, the rejection of one will definitely boost the cash flows of the other. Contingent
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Corporate goal

Strategic planning

Investment opportunities

Preliminary screening

Financial appraisal, quantitative analysis,
project evaluation or project analysis

Qualitative factors, judgements and gut feelings

Accept /reject decisions on the projects

Accept Reject

Implementation

Facilitation, monitoring, control and review

Continue, expand or abandon project

Post-implementation audit

Figure 1.2. The capital budgeting process.

projects should be analysed by taking into account the cash flow interactions of all the
projects.

The capital budgeting process

Capital budgeting is a multi-faceted activity. There are several sequential stages in the
process. For typical investment proposals of a large corporation, the distinctive stages in
the capital budgeting process are depicted, in the form of a highly simplified flow chart, in
Figure 1.2.

Strategic planning

A strategic plan is the grand design of the firm and clearly identifies the business the firm is
in and where it intends to position itself in the future. Strategic planning translates the firm’s
corporate goal into specific policies and directions, sets priorities, specifies the structural,
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strategic and tactical areas of business development, and guides the planning process in
the pursuit of solid objectives. A firm’s vision and mission is encapsulated in its strategic
planning framework.
There are feedback loops at different stages, and the feedback to ‘strategic planning’ at

the project evaluation and decision stages – indicated by upward arrows in Figure 1.2 – is
critically important. This feedback may suggest changes to the future direction of the firm
which may cause changes to the firm’s strategic plan.

Identification of investment opportunities

The identification of investment opportunities and generation of investment project pro-
posals is an important step in the capital budgeting process. Project proposals cannot be
generated in isolation. They have to fit in with a firm’s corporate goals, its vision, mission
and long-term strategic plan. Of course, if an excellent investment opportunity presents
itself the corporate vision and strategy may be changed to accommodate it. Thus, there is a
two-way traffic between strategic planning and investment opportunities.
Some investments are mandatory – for instance, those investments required to satisfy

particular regulatory, health and safety requirements – and they are essential for the firm to
remain in business. Other investments are discretionary and are generated by growth oppor-
tunities, competition, cost reduction opportunities and so on. These investments normally
represent the strategic plan of the business firm and, in turn, these investments can set new
directions for the firm’s strategic plan. These discretionary investments form the basis of
the business of the corporation and, therefore, the capital budgeting process is viewed in
this book mainly with these discretionary investments in mind.
A profitable investment proposal is not just born; someone has to suggest it. The firm

should ensure that it has searched and identified potentially lucrative investment opportuni-
ties and proposals, because the remainder of the capital budgeting process can only assure
that the best of the proposed investments are evaluated, selected and implemented. There
should be a mechanism such that investment suggestions coming from inside the firm, such
as from its employees, or from outside the firm, such as from advisors to the firm, are
‘listened to’ by management.
Some firms have research and development (R&D) divisions constantly searching for

and researching into new products, services and processes and identifying attractive invest-
ment opportunities. Sometimes, excellent investment suggestions come through informal
processes such as employee chats in a staff room or corridor.

Preliminary screening of projects

Generally, in any organization, therewill bemany potential investment proposals generated.
Obviously, they cannot all go through the rigorous project analysis process. Therefore, the
identified investment opportunities have to be subjected to a preliminary screening process
by management to isolate the marginal and unsound proposals, because it is not worth
spending resources to thoroughly evaluate such proposals. The preliminary screening may



An overview 7

involve some preliminary quantitative analysis and judgements based on intuitive feelings
and experience.

Financial appraisal of projects

Projectswhichpass through thepreliminary screeningphasebecomecandidates for rigorous
financial appraisal to ascertain if they would add value to the firm. This stage is also called
quantitative analysis, economic and financial appraisal, project evaluation, or simply project
analysis.
This project analysis may predict the expected future cash flows of the project, analyse

the risk associated with those cash flows, develop alternative cash flow forecasts, examine
the sensitivity of the results to possible changes in the predicted cash flows, subject the cash
flows to simulation and prepare alternative estimates of the project’s net present value.
Thus, the project analysis can involve the application of forecasting techniques, project

evaluation techniques, risk analysis andmathematical programming techniques such as lin-
ear programming.While the basic concepts, principles and techniques of project evaluation
are the same for different projects, their application to particular types of projects requires
special knowledge and expertise. For example, asset expansion projects, asset replacement
projects, forestry investments, property investments and international investments have their
own special features and peculiarities.
Financial appraisal will provide the estimated addition to the firm’s value in terms of the

projects’ net present values. If the projects identified within the current strategic framework
of the firm repeatedly produce negative NPVs in the analysis stage, these results send a
message to the management to review its strategic plan. Thus, the feedback from project
analysis to strategic planningplaysan important role in theoverall capital budgetingprocess.
The results of the quantitative project analyses heavily influence the project selection or

investment decisions. These decisions clearly affect the success or failure of the firm and its
future direction. Therefore, project analysis is critically important for the firm. This book
focuses on this complex analytical stage of the capital budgeting process, that is, financial
appraisal of projects (or simply, project analysis).

Qualitative factors in project evaluation

When a project passes through the quantitative analysis test, it has to be further evaluated
taking into consideration qualitative factors. Qualitative factors are thosewhichwill have an
impact on the project, but which are virtually impossible to evaluate accurately in monetary
terms. They are factors such as:

� the societal impact of an increase or decrease in employee numbers
� the environmental impact of the project
� possible positive or negative governmental political attitudes towards the project
� the strategic consequences of consumption of scarce raw materials
� positive or negative relationships with labour unions about the project
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� possible legal difficulties with respect to the use of patents, copyrights and trade or brand
names

� impact on the firm’s image if the project is socially questionable.

Some of the items in the above list affect the value of the firm, and some not. The firm
can address these issues during project analysis, by means of discussion and consultation
with the various parties, but these processes will be lengthy, and their outcomes often
unpredictable. It will require considerable management experience and judgemental skill
to incorporate the outcomes of these processes into the project analysis.
Management may be able to obtain a feel for the impact of some of these issues, by

estimating notional monetary costs or benefits to the project, and incorporating those values
into the appropriate cash flows. Only some of the items will affect the project benefits; most
are externalities. In some cases, however, those qualitative factors which affect the project
benefits may have such a negative bearing on the project that an otherwise viable project
will have tobe abandoned.

The accept/reject decision

NPV results from the quantitative analysis combined with qualitative factors form the basis
of the decision support information. The analyst relays this information tomanagementwith
appropriate recommendations. Management considers this information and other relevant
prior knowledge using their routine information sources, experience, expertise, ‘gut feeling’
and, of course, judgement to make a major decision – to accept or reject the proposed
investment project.

Project implementation and monitoring

Once investment projects have passed through the decision stage they then must be imple-
mented bymanagement. During this implementation phase various divisions of the firm are
likely to be involved. An integral part of project implementation is the constant monitor-
ing of projectprogress with a view to identifying potential bottlenecks thus allowing early
intervention. Deviations from the estimated cash flows need to be monitored on a regular
basis with a view to taking corrective actions when needed.

Post-implementation audit

Post-implementation audit does not relate to the current decision support process of the
project; it deals with a post-mortem of the performance of already implemented projects.
An evaluation of the performance of past decisions, however, can contribute greatly to
the improvement of current investment decision-making by analysing the past ‘rights’ and
‘wrongs’.
The post-implementation audit can provide useful feedback to project appraisal or strat-

egy formulation. For example,ex postassessment of the strengths (or accuracies) and
weaknesses (or inaccuracies) of cash flow forecasting of past projects can indicate the level
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of confidence (or otherwise) that can be attached to cash flow forecasting of current invest-
ment projects. If projects undertaken in the past within the framework of the firm’s current
strategic plan do not prove to be as lucrative as predicted, such information can prompt
management to consider a thorough review of the firm’s current strategic plan.

Organization of the book

This book follows a natural progression from the development of basic concepts, principles
and techniques to the application of them in increasingly complex andreal-world situations.
An important and initial step in project analysis is the estimation of cash flows. Chapter 2

commences with the basic concepts and principles for the identification ofrelevant cash
flowsfollowed by illustrative cash flow calculation examples for both asset expansion and
asset replacement projects. All the cash flows for project evaluation are expected future
cash flows. Estimation of cash flows, therefore, involves forecasting. Quantitative and qual-
itative ( judgemental) methods useful for forecasting project cash flows are discussed, with
examples, in Chapters 3 and 4.
Once the cash flows are estimated, projects are subjected to project evaluation techniques.

The application of these techniques involves financialmathematics. Frequently encountered
formulae in capital budgeting are illustrated with simple examples in Chapter 5. A thorough
understanding of the application of these formulae provides a springboard for the project
analysis material in the remainder of the book.
Chapter 6 uses the cash flow concepts and the formulae (from Chapters 2 and 5) to

evaluate the projects using several criteria, such as net present value, internal rate of return
and payback period, and demonstrates the versatility of the net present value criterion.
Project appraisal is carried out in Chapter 6 under the following assumptions:

� a single goal of wealth maximization for the firm
� capital expenditures and cash flows known with certainty
� no resource constraints (all the profitable projects can be accepted).

This basic model is then expanded to deal with risk (or uncertainty of cash flows) in
Chapters 7 to 10. Chapter 7 discusses, with illustrative examples, the risk-adjusted dis-
count rate and certainty equivalent methods for incorporating risk. Chapter 8 illustrates the
use of sensitivity and break-even analyses as tools for aiding the decision-makers to make
investment decisions under uncertainty. Project risk analysis is further extended by intro-
ducing simulation concepts andmethods in Chapter 9 and then applying those concepts and
methods to a case study in evaluation of a forestry investment in Chapter 10.
Resource constraints on the capital budgeting decision are considered in Chapter 11 by

introducing the basics of linear programming (LP) and applying the LP technique for selec-
tion of the optimal project portfolios. Chapter 12 presents extensions to the LP technique
which make the approach more versatile.
A number of special topics in capital budgeting are covered towards the end of the book.

They include property investment analysis (Chapters 14 and 15), and evaluation of inter-
national investments (Chapter 16). Capital budgeting decisions under resource constraints
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analysed in the two linear programming chapters (11 and 12) also provide a number of
special cases in project analysis. Simulation and financial modelling in forestry project
evaluation as discussed in Chapters 10 and 13 may also be viewed as special topics in
capital budgeting because they apply to specific type of investments, namely investments
in forestry.

Using Excel for computations

Asmentioned earlier, actual project analysis in the real worldinvolves voluminous, tedious,
complex and repetitive calculations and relies heavily on computer packages. Capital bud-
geting concepts, processes, principles and techniques canbe made clear by words, graphs
and numerical examples. Numerical examples – particularly those which involve repeated,
complex, tedious or large calculations – are made simple, clear, useful, attractive and some-
times fun by the use of such computer packages.
In this book, the Excel spreadsheet package is used, wherever appropriate, for calcula-

tions in examples. Excel workbooks are held on the CambridgeUniversity Press website
(http://publishing.cambridge.org/resources/052181782x/). For convenience, the relevant
Excel workbook is indicated with a marker at the appropriate places in the text.
This book is written in such a way that the materials can be studied independently of

the Excel workbooks or computer access. However, Excel workbooks will help in under-
standing the computations and may facilitate the clarification of any computational queries
for which answers cannot be found in the text. The many Excel workbooks may be viewed
as supplementary or complementary to the discussion in the text. These workbooks will
aid in working through problems and will provide templates that may be applied in this
work.

Concluding comments

This introductory chapter has set the capital budgeting decision within the broader perspec-
tive of the finance discipline and its financial management context. A broad overview of the
capital budgeting process was presented in Figure 1.2. The financial appraisal of projects,
which is the focus of this book, was identified as one of the critically important and complex
stages in the capital budgeting process. The financial appraisal is often known in simple
and general terms as ‘project analysis’.
Emphasis has been placed on shareholder wealth maximization as the firm’s goal (i.e. the

book has a corporate focus).
The use of Excel as a teaching and learning aid in this book and then as a practical tool

for real-world project analysis has been emphasized.
The flow of materials in this book follows a natural progression from the development

of basic concepts, principles and techniques to the application of them in increasingly
complex and real-world situations. With this background, the main areas covered in the
various chapters have been outlined, together with their relationships to one another.



An overview 11

Review questions

1.1 In finance theory, what is the most widely accepted goal of the firm? How does the net
present value of a project relate to this goal?

1.2 Discuss the relationships between the firm’s goal, financial management and capital
budgeting.

1.3 Present two examples for each of the following types of investment projects:
(a) independent projects
(b) mutually exclusive projects
(c) contingent projects.

1.4 Should relatively small capital expendituresbesubjected to thoroughfinancial appraisal
and the other key stages of a typical capital budgeting process?

1.5 Briefly discuss the main stages of a typical, well-organized capital budgeting process
in a large corporation.




